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International application No. 
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International filing date {day/month/year) 
15 December 1998 (15.12.98) 


Priority date (day/month/year) 


International Patent Classification (IPC) or national classification and IPC 
HO 1Q 3/26, 3/36 


Applicant 


SANYO ELECTRIC CO., LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

27 May 1999 (27.05.99) 


Date of completion of this report 

02 February 2000 (02.02.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



iternational application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JP98/05652 



H 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1,4-10 , as originally filed 

pages , filed with the demand 

pages 2-3,3/1 , filed with the letter of 29 October 1999 (29.10.1999) 

the claims: 

pages 3-8,10-12 , as originally filed 

pages , as amended (together with any statement under Article 19 

pages , filed with the demand 

pages 1^9 5 fl i ed with the , etter of 29 October 1999 (29.10.1999) 



IX] the drawings; 

pages 1-7 , as originally filed 

pages , filed with the demand 

P a S es , filed with the letter of 

[ | the sequence listing part of the description: 

P a S es m t as originally filed 

P a S es , filed with the demand 

P a S es . filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

1 I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims. Nos. 

□ 

the drawings, sheets/fig 



5 I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
1 — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-12 



1-12 



1-12 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 
Documents 

Document 1: JP, 1-154604, A (NEC Corp.)/ 16 June 1989 

(16.06,89) (Family: none) 
Document 2: JP, 61-117902, A (Mitsubishi Electric Corp.), 

5 June, 1986 (05.06.86) (Family: none) 
Document 3: JP, 59-45582, U (Mitsubishi Electric Corp.), 

26 March 1984 (26.03.84) (Family: none) 

(Documents 1 and 3 are cited in the international 
search report) 



Novelty 

None of the above documents discloses the inventions 
described in Claim 1-12; therefore, these inventions are 
novel . 



Inventive step. 
Claims 1-12 

Documents 1 and 2 disclose phased array antennas 
which use different correction values for transmitted and 
received signals. Constituting phased array antennas as 
adaptive antennas, and the adoption of the basis for 
correction and method for calculating the corrected values 
are all easily modifiable design features available to a 
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person skilled in the art. 



The statement that this correction corrects *the 
difference in phase propagation between the receiving 



component and transmitting component 7 ' is simply another 
way of expressing the reason for using different corrected 
values for transmission and reception in the above 
documents. The use of the difference between transmission 
and reception as a correction value is disclosed in 
Document 3 . 

Industrial applicability 

The inventions described in Claims 1-12 are an 
adaptive array device and a method for directional pattern 
phase correction, which are both industrially applicable. 
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DISCLOSURE OF INVENTION 

In view of the stated problems, it is a primary 
object of the present invention to provide an adaptive 
array apparatus that facilitates the matching of a. 
directivity pattern during transmission with a 
directivity pattern during reception. 

The object of the present invention can be 
achieved by an adaptive array apparatus that includes a 
plurality of radio units that each have a transmitting 
unit, a receiving unit, and an antenna, and generates a 
directivity pattern d uring transmission which is 
substantially the same as a di rectivity pattern generated 
during reception, the adaptive array apparatus including: 
a storing unit for storing a separate compensation value 
for each radio unit, each compensation value reflecting a 
difference of phase propagation characteristics of the 
receiving unit and the transmitting unit in the 
corresponding radio unit; and a compensating unit for 
compensating, for each radio unit, a phase amount used 
when generating a directivity pattern for an output 
signal by adding the compensation value corresponding to 
the radio unit to the phase amount. 

With the stated construction, compensation values 
reflecting the difference of the phase propagation 
characteristics of the transmitting unit and receiving 
unit in each radio unit are stored in the storing unit. 



f 




These phase propagation characteristics are due to the - 
characteristics of the various circuit components in the 
transmitting unit and receiving unit. The compensating 
unit adds a compensation value corresponding to a radio 
5 unit to a phase amount used by the transmitting unit in 
the radio unit to generate a directivity pattern. As a 
result, the directivity pattern during transmission can 
easily be matched with the directivity pattern during 
reception, 

10 Here, the adaptive array apparatus may further 

include: a generating unit for generating the 
compensation value for each radio unit in accordance with 
the difference of the phase propagation characteristics 
of the receiving unit and the transmitting unit in the 

15 radio unit, the storing unit storing the compensation 
values generated by the generating unit. 

The generating unit may include: a generating 
subunit for generating test signals; a first detecting 
unit for detecting, when a test signal passes the 

20 transmitting unit in a radio unit, a first phase shift 
value for the radio unit; a second detecting unit for 
detecting, when the test signal passes the transmitting 
unit and the receiving unit in order in the radio unit, a 
second phase shift value for the radio unit; and a 

25 calculating unit for calculating a phase shift difference 
between the receiving unit and the transmitting unit in a 



5 




radio unit using the first phase shift value and the 
second phase shift value of the radio unit, and for 
setting the calculated phase shift difference as the 
compensation value for the radio unit. 
5 With the stated construction, compensation values 

can be generated with a simple construction that has a 
generating subunit, a first detecting unit, a second 
detecting unit, and a calculating unit 

Here, the calculating unit may calculate the 

10 compensation values by performing a subtraction using the 
second phase shift value and a value that is double the 
first phase shift value. 

Also, the generating unit may generate the 
compensation values at a predetermined interval. 

15 With the stated construction, the generating unit 

can generate the compensation values at a predetermined 
interval. This means that if the characteristics of each 
radio unit of the adaptive array apparatus change over 
time, the generating unit will be able to generate a new 

20 compensation value for the radio unit(s) whose 
characteristics have changed. 

The stated object of the present invention can 
also be achieved by a compensation method for use in an 
adaptive array apparatus that includes a plurality of 

25 radio units that each have a transmitting unit, a 
receiving unit, and an antenna, and gen erates a 
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directivity pattern du ring transmission which is' 
substantially the same as a di rectivity pattern ge nerated 
during reception, the compensation method compensating a 
phase amount that is used when generating a directivity 
5 pattern, 

the compensation method comprising: 

a generating step for generating a separate 
compensation value for each radio unit, each compensation 
value reflecting a difference of phase propagation 
10 characteristics of the receiving unit and the 

transmitting unit in the corresponding radio unit; and 

a compensating step for compensating, for each 
radio unit, a phase amount used when generating a 
directivity pattern used for an output signal by adding 
15 the compensation value generated for the radio unit in 
the generating step to the phase amount. 

This construction can achieve the same effects as 
those described above. 

20 

BRIEF DESCRIPTION OF DRAWINGS 

These and other objects, advantages and features 
of the invention will become apparent from the following 
description thereof taken in conjunction with the 
25 accompanying drawings which illustrate a specific 
embodiment of the invention. In the drawings: 
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CLAIMS 

- 1 1. (Amended) An adaptive array apparatus that includes a 

2 plurality of radio units that each have a: transmitting 

3 unit, a receiving unit, and an antenna, and generates a 

4 directivity pattern during transmission which is 

5 substantially the same as a directivity pattern generated 

6 during reception, 

7 the adaptive array apparatus comprising: 

8 storing means for storing a separate compensation 

9 value for each radio unit, each compensation value 

10 reflecting a difference of phase propagation 

11 characteristics of the receiving unit and the 

12 transmitting unit in the corresponding radio unit; and 

13 compensating means for compensating, for each 

14 radio unit, a phase amount used when generating a 

15 directivity pattern for an output signal by adding the 

16 compensation value corresponding to the radio unit to the 

17 phase amount. 

1 2. (Amended) The adaptive array apparatus of Claim 1, 

2 further comprising : 

3 generating means for generating the compensation 

4 value for each radio unit in accordance with the 

5 difference of the phase propagation characteristics of 

6 the receiving unit and the transmitting unit in the radio 
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8 (2) a permitted range for the difference in phase 

9 shift amounts. 

1 9. (Amended) A compensation method for use in an 

2 adaptive array apparatus that includes a plurality of 

3 radio units that each have a transmitting unit, a 

4 receiving unit, and an antenna, and gen erates a 
'■■■"5 directivity pat tern during transmission which is 

6 substantially the same as a di rectivity pattern generated 

7 during reception, the compensation method compensating a 

8 phase amount that is used when generating a directivity 

9 pattern, 

10 the compensation method comprising: 

11 a generating step for generating a separate 

12 compensation value for each radio unit, each compensation 

13 value reflecting a difference of phase propagation 

14 characteristics of the receiving unit and the 

15 transmitting unit in the corresponding radio unit; and 

16 a compensating step for compensating, for each 

17 radio unit, a phase amount used when generating a 

18 directivity pattern used for an output signal by adding 

19 the compensation value generated for the radio unit in 

20 the generating step to the phase amount. 

1 10. The compensation method of Claim 9, 

2 wherein the generating step includes: 
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